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(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify a wiring forming 
process of a semiconductor device. 
SOLUTION: After a contact hole CNT1 is formed in an 
insulation film 2, conductor films 3a, 3b are sequentially 
deposited from a lower layer to fill the contact hole 
CNT1. Subsequently, after a conductor film 4 to improve 
the alignment of aluminum is deposited on the conductor 
film 3b without etching back the conductor film 3b, a 
main conductor film 5 compose of aluminum or the like is 
deposited thereon. Thereafter, a conductive film 6 is also 
deposited thereon. Subsequently, these conductor films 
3a, 3b and 6 and main conductor film 5 are patterned to 
form first layer wiring L1 . 




-—2 



5; 



14; ESI 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAAWcay35DA41 5282703P.. 



2004/08/1 1 



uwb+hwwt 1 (j p> (12) Q i}# 1^ ^ (a) mmnmm'Am&n 

#^2003 - 282703 
(P2003 -282703 A) 
(43)&BH B ¥J5S15*F10J! 3 0 (2003. 10. 3) 



(SDIntCl. 7 
H 0 1 L 21/768 
21/28 
21/8238 
27/092 



F I 

HO 1L 21/28 
21/90 
27/08 



r-w-r(##) 

E 4M104 
A 5 F 0 3 3 
321F 5F048 



m&mjz ■ wotm<D*2i ol (±u jo 



(21)fflH#^ 


<ftBK002- 86566( P2002-86566) 


(71)fflgiA 


000005108 










(22)ttiISB 


W-lfclW 3 n 26 B (2002. 3. 26) 












£»» 








*3CSB/J^Zrfr±7)C*:irr5Ta20#l^ tfc 














mmmm 










SD3dK/jNT*±7fO|c««rHTg20#l^ & 














(74)ttSA 


100080001 



















(54) mw<D&m *mfom&<Dm&x&&&Tpm#&8i 



(57) [Sft] 
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3 b^xy^^f^: ift< % 3 b±tc % T 




r CNT1 



1 : CNT1 : 3>^h*-;H?l) 
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itm&\ ) «Twxe**i-*- 

(a) ¥**a«±«c«|k«!*:i«*-r6Xa, (b) lift 
E«jBkl»c7L«:»rt-r5Xa, (c) AftEKftJKJilc. 
HftE7l&*I*!>&tr «fc 5-JcEi»»rtfflwSB 1 
t6m (d) mfc«im»m±lZT/\s* 

Mfflro»2*«:|t«:*it5Ii, (e) mjfSfg 2 # 

*>^r, BftE (e) us, fifties u S2»m^j; 

9^^-^^^LTiEil»S:»j«'rsxaSr#L, 
AftEJRU f 2iM^x 7 fy^f5^1I(^(7) 

3 ] 1**4 2 Etta¥«*3maSit2r&:K: 

m*x* i»E***Kro3ty^-^^«iajc*5i^rtt, * 

5 fpffl t fc> ffij?&± IS 5 J: 5 **ft-eff 9 ^ t £ 

[W**4l 2*fcf±3Ett<^***jgig 
oKfi#fefc*3V*T* JfflEftwosafcilftE* 1 WtM*0> 
■Wto2«*fcf±2ffiFJ:9/h£< bfcwi:«r1»lkt-*-5 

(1**15 ] »*ig l -4<o^^i"ix^i WcE*^>* 
W<*»BW§l»*Sl-*i^T, hu ES2*<*«fi* ^ 

zft'mk-tz ^**jsb w«a*fe 0 

llfltfif 8 ] lit^I 1 -7W^fn^ 1 riCiEttff)^ 
W*»fiw»iS*rifetc*>^T, llftEifeftlRtt, 
4. 0 J;<9 ttt^ffi»«*Bt^*i- 3 ^"<5 

W*KBfiO«ifi*ffi ; 

(a) #^^S^±(C^eM^i*^-r5IfM, (b) flft 
EI6l»IBItCHfL«:^ia-f 5XB, (c) l!ftEtt»IIK<w1iftE 
7LiillSji-*-5iai»»SriRfllti-5xa, (d) AftE£«lM 
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tp«t5(ci««i-5xa, (e) MEflUWftW-hJcJIIfr 
±*»tt5i*{M«r*«t5II, (f) AftEf&flk 
JK±wiWE***IK*5 J: t/JB l **K«:8F»-r 6 r t 
«t 0Eil»»feJ:^rt«cSa««:»*r5xao 
[»#*■ l 0 ] sft#Jf 9 Et^)««#KBoBi^ 
8c*5^T, lWE7LWitafrfiftEKl*l*JllloHCff<0 2« 
*fcl*2«J:9/hS< Lfc;iifr»«£^5¥**MSfi 

[IS*f 1 1] »*al9*fcttl 0E«<O¥*fsM£fi 

>f*m&izi±m.it s ?* >mt l < tew tub conn 

^«baiRSJxfc2««±<OKo««Bli:, ^v^x^-v 
[91**1 2] Iii*S 9*fcttl 0E**>¥W#3£B 

[ffl*! l 3] S»*«9-l 2<£>^T4xtM Jl(cE«c 
o*WflcSlifi(75J!it*j5fe«c*3V^r, flftEfeflURtt, »12 
*jflS4. 0 J: 9 t«v^<S»«*K*#i-5wi:*r1*«i 

i4] ( a ) *m>&m&±^mmztitzmm 
m. (b) «iftEiftiftiKcnn$n^7L. (c) wimmm 

K±«c*rtSix % «ftE7L*ai:Tffli«>Jit«««»ci»« 
^tifciE^^^L, ftftfeifil&fi, (c 1) MrElfeftK± 

(c2) 1WE»1 W*l!t±{ci««$tiyS:a|t*K-C*>o 

*5«ftSr#-r5»2W*BI, (c3) HftfG^2^^a 

[»*JS 1 5 ] IfjRii l 4 Efcw^ttiSBtc**^ 
r, llftE^B:g*s«rEKl«*«wK«W2fBF*fc(i 

[»*Jll 6] »*IB1 4*fcf±l 5Ett^¥«#SE 

^ fi{c*j^r, «ftEKi ^^fliii, 

^e>45lt k -TZ> *W»:»Bo 

l 7 ] MsfcJ® l 4 Sfeti 1 5E«Scco^3H*K 

m t tz it z ti h <nmmm/> ^asii^mtts** 

Ili^ri i s ] 14-1 7<7)^fn^ I iWcE 

50 5 *W(*«B* 
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3 

[M*rB2o] (a) *m»&tiL±izwm£titztm 
m* (b) «natt««^Hip*ixfcTL (c) memm 
mic.mtd.uk mi&~tz£ 5«c«p*nfcEji»», (d) 

WL, flulSSa^fi. (di) WEEI»»<OrtffifrHt\ 
*J*fc«4BSit-*-S«MBS:*i-5JKlWflcBI, (d 2) iffl 

^l57L^a^^l5mi«*^0^0 2^^fctt 
[»**2 2] »*JI2 0*fctt2 llEftw^**S6 

Snfc2««±^Bt<oaWBKi:, ^>^^^>BIcb(7)^ 

[»*«2 3] »*iS2 0£fc{i2 lEtt^#«#Si 
»c*5V^r, ffi£ffi«ttKli* *>*/MSL ^ib*> 

Sixfc2««±^BI<oaJlJK^6*5r i*r«»i:-t-5 

2 4 ] 2 0-23 (D^fn^ 1 r I(C|S 

ftiKK. 

[0 0 0 1 ] 

[«W<OJH-*--5fttlf»»] ^*fls$6K^SliS 
[0 0 0 2] 

Ll^tSfiWttfl AtKbntttt^o ZtnTX^f hit 
CDtt^lCcfc 9, (1)tT^C7/U;^^^ (A I) 

4 asffiHicftrj ^^>:^ (2)SS5tT— 

'4, (3) ffi««/hWfc^T«co fcTT ±lc±«w f7 & 
Elt5^^-^ hfT (Stacked-Via) ^.£.^{^^0 
oofc5:^wiii:J:i ^ > ^ ^ v (w) ft' 
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rwillRCVD (Chemical Vapor Deposition) 

[0 0 0 3] **l#*sijkWL^:±E3iy^<y^*a 
«L, M^.tf»c^ii 9-0*5. *1\ S«±JcHfS]*fe*IIS 

**Sts±mc?-? > (T i) /^{t:^> (T i N) CO 

8L i Lt^yft^y^T 1 ^ (WF 

6) (S i Ha) s 7km#* (H2) Srffll^fcC 

com % M^tf^^yftsMi (sfb) %f<n? vmzktf* 

tm.M (CI 2) »OJ£ifc^;tf*£fflV*-t\ Ti&co^b 

t5 0 -en-encoflimn, tT^, wx.w:o. 25^ 

OnmJL^T. &it^ *>m<0&£&^ ^Jx^l 5 0nm 
T-*>5o 

[0 0 0 4] ±E^y^<t/^**"Ctt, Titiw^ffc^ 

/c^6, W-CVD«*c:fb1£«t*W« (CMP ; Chemical 
Mechanical Polishing) ICT* > xflgco|&^£- 

f7(^|C)^(Cf-^>Il ^fb^^ >3I^J:t>'^ ^77,7- 
>K^«3ix5 J: 9«c<C5, Idi»JS4L-C, ^1 

[0 0 0 5] <cib\ ^**JfiR<oiEjBltt»(co^-C(±, 
50 {fl;i(«$Bfl^6 - 3 1 8 5 9 4^M^/J^^ 9 
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«W*8Mil±WT i NiKcy?^^ hCVDj£ia 
[0 0 0 6] 05J^J1W^¥9 - 2 3 7 7 6 8W 

/H*?*Jj:t^JiPfll6»ll!l±^T i ^m±^yy>^ry hC 

[0 0 0 7] 

att^«jR*^e>ttw- cm p**assRffl $tix^^z>&, 

[0 0 0 8] -f4fc>*>* W-CMPMlt ^V^^f 

mx'temmmm* s - 5 m t l < f«r*i&± ^ ^ < , e 

p°pt>^L< 4fr\, ^«tE*JiftttiillDLT tTTJBrtX 

[0 0 0 9] *««ro|ftfi, ^«*SSEK^«!5tXS«: 
[0 0 10] *3gW<OBtttt, ¥**3£Rco = * 

[001 1 ] #*w«>mia>s6wc-t<D*!ico@ftt«f« 

4«HKtt, *^«ffl»coiE5S *3 «t MSf+H Sort* <b *E <b tWc 
[0012] 

[0 0 13] -T4;b*>, ^MS^fi, !6«McTL«rJI5iS-*- 

Hl^m)fGTL±oo^ l W(*IBl<75±ffi4:miai»l»Bt±a>!B 1 
W*WBlw±Bi #1*1*— Si"* J: o i:««t5: <t (c £ 
9 , BuiETl^Sg i W*W«T-Mi*atfXa, HtifSS l 
B*Rit5:i4 < , *w±«c«»EJBifl[SJ:0 faff 

*(*JR*J ct MS - ~ > ^-T 5 c £ (c J: 9 Id 

[0 0 14] *$SWi, me±W*IWcoTttlt L 

«&Jfc«N-*xe&<fr*"3 t> 
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[0015] *t *32fEtf\ ««Wc7LSr»rti--5X 
fi, B9E»»R(CflftlE7Li:-*<fc Sn5E»*«r*iaf 

n<omm<n&mm±<o$s 1 m#m±mt 

icmiESRlff * J: 9 t>ff^*2*S«r*-r-6±W»:JKS: 

/0 5 ^ t lc J: r> &M&mf£1rZ>X.m&'4('fZ i><DVjbZ> Q 
[0016] 

fi, pft^MWMI S-FET (Metal Insulator 
Semiconductor Field Effect Transistor) §rpMI S 
£B£U nf t^I^M I S ■ F E T £ nM I S 
-f 0 MO S • FET. (Metal Oxide Semiconductor FE 
T) 14. MI StOTffiSfcg:*!: LT^tf 0 
[0017] mi&<D&m 1 ) *MtW»tt 1 60*** 

*>, H1-H5I4, ^r^^WftcSSBcoJJagxa^^^ft 

30 [0018] HI l fc^-T J: 3 «*.tfSfHo* 

s^com^ B e B^y = v (s'i) ^e>45^^> (w-m 

m (Si02^) «*»b4Si»«kBt2«:CVDte»Jc:j: 

-K*ft««t, Low-Kfffl) "Cfcft^. 

tCfi, fi«Ix.tt*S i LK (^The Dow Chemical Co 
J£^m^=2. 7. iMS=4 9 0tJ^±, £f* 
40 4. 0-5. OMV/Vm) S^lfi^LlT!; 

/ux-f^ (PAE) MftWFLARE (^Honeywel 
I Electronic Mater ialsfiL tb^m^=2. 8. SBSi?a 
S=4 0 0°CJL^±) A*1hZ>o wWP AE3Rtt»fi, S^: 

^ (S iOC^TO) (C(±, M^ij:HSG-R7 ( 0 tt 

ffc/Sx«3S, tt^m^= 2.8, af+#ft?ajQE = 6 5 0 

°C) , Black Diamond (>RAppl ied Materia 
Is, IncK, Vcl%'V&m= 3 . 0-2. 4, I+#WaflE=4 

jo 5o°o ifciip-MTEs (b Affiles. tt^m^= 



3. 2) riSfcSo Z<D{\ti<OS iOC^TOCIi, Wili 
CORAL (^Novellus Systems. Incl&L tb3*** = 
2 . 7 - 2 . 4 , i»ffiraS= 5 0 0°C) , Aurora 
2. 7 (0*^- • - J-A&SL tt^®^5=2. 
7, »«lfflS=4 5 0t) *S*>5o rcOfifc^iSR 
Lt, #J;tf2*FSG (S iOF*«fi) % H 
SQ (hydrogen s i I sesquioxane) ^W£h MSQ (met 
hyl si Isesquioxane) SWW, ^-7^HSQ^, 

T-12 (3fcSOSfl:X*BL Jt»«*=3. 4-2. 
9, 1+^^=4 5 0°C) , FOx (t^Dow Corning Co 
rp. J8, 2. 9) ^fcfiOCL T-3 2 

0°C) *fas*>S 0 ±EMSQ**f»tCtt, WttfOCD 
T-9 (JMCJSffcXJKBL it^m^=2. 7, Ptftffl. 
t=6 0 0t) , LKD-T200 (JSRH, JfcRfB 
^=2. 7-2. 5, I^^S=4 5 0°C) , HOSP 
(^Honeywell Electronic Mater ialsSi, itffl9,& = 
2 . 5 % 550 °C) , HSG-RZ25 (0 

ft{b*XS&8L tfc»«P=2. 5, i^g=6 5 0 

°C) , oclt-3 1 OluKjCflsx*«L tk»«*= 

2. 3, I«f =5 0 0°C) SfcliLKD»T400 
( J S RSL fcfc»**=2. 2-2, It»g=4 5 0 
°C) ±E#— 7^HSQ**t»JC*4, #Jx.f£ 

XLK (pfcDow Corning Corp. 1, tt:RflMs=2. 5 — 

2) , ocl t-72 (*«^{kx*ai, ttmm,m= 

2. 2 - 1 . 9 , BSRra«= 450°C) , Nanogl 
ass (^Honeywell Electronic Materials^, ttffiW. 
m=2. 2-1. 8, WmtiLBZ=5 0 0°CJ£*±) £Ac{2 
Me s oELK (^Air Productsand Chemicals. Inc. 

2j^t) *s*>5 c ±e^— 7^msq5Rw» 

^i|x.{i*HSG-6 2 1 IX (B&fto£X*SL fct 
R«4B=2. 4, Mfi^= 6 5 0t) , ALCAP- 

s (ji&fbsxsisL *ttt«*=2. 3-i. mmm. 

H=4 5 0°C) , OCL T-7 7 (JfcJWCffcXlML 

vcmnM-^z. 2-1. 9, iSias=6oot) , h 
sg-62iox (a afbsxjMSL tt^S^= 2 . 

1 , »*Sffl«= 6 5 0°C) ttzi* silica a e r 

ogei m^mtKmm. ttmnmi. 4-1. n « 

ELK (^Air Productsand Chemicals. Inc, tt^Ra^ 
= 2WT, »»iaS=4 9 0t) ^t$S£>3 0 ±|ESiO 
C**f*k S iOFMili, Wx.tfCVD& (Chemic 
al Vapor Deposition) (c J: o XJ&ffc£ tlX P5 8 8*1*. 
{^_bf£B lack Diamonds, h M f/U'>7 

£n3o ±.IG p-MTE Sf±, W^^hU 
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[0 0 t 9] «^"t\ ^c0lfelfM2tC^3i/Ni (n^gj 

BVZ<0=i ? h *t> — (TL) CNTl?r7t h!iy/ 
7 ^ ^ fttffis J:CKK7^^^^> ^affile iotMf 

^:$ntfc^ ^J^2 5 0 nmWT, fcf£ L < fi 2 
OOnmaT, ::t'it ^Uli*2 0 0 nmit^n 

tcaj«g£ (SB l *tt:JBS) 3a««t6 0 I(D^I3 

8t2*5J:C5*3i^l to«#*«rfftl±*-fra«ft, 
K3 a±«cWf*JK*c VDfttcJ: 9««4*5(B«cJt^ 

|6|±S*5«ttfw J: 9 41* o«(6«rf t5T«*# 
mX&Zo :w«#«3ali, lfeW2±(Ciii^nT 

&£f^£#< =n >^ ^7 h^-^CNT 1 <Dft® (P*SlgS 

W^tfttH — 5 0 nratttfeS. - 
<75««BS3afi* > (Ti) BI«a>J:3#R 

»£&JMI±i;:£fl:^*> (T i N) *<o<t 9fcH8fe,£ 

CVDSSfcliT i C 1 4*£<DJ; 9 4ti^f^>^^ 

30 iT«*M3aii, rt^miitLftmt^fi^mtoM 

> (P) (B) Sraas-li:*^^, Sc3Ett«-« 

^ ^^^T^ (T iw) iftiBil^at^fctt* 
y y^>'>y i^-Y K (Mo S i x) ^coj: 5 ^ffim^C^ 

>yxzz> 0 ztz, ^yyfy^yt^ m/Tyu;^ 

[0 0 2 0] 7^^T\ |gj3(C^-rj: 9 (C, ^x/> 1 

og±{c^f«s m\m»m) 3bKvD^iaoT 

l ***!CJtlAi&tffci6coTlfiWI*:!!lr*A>9 , l£ttW2 
±W**Bl3 a ICtfMixrt^ £ £ tic, 3 * 
h*-/uCNT 1 WiK±<^W*BI3 bW±a5*»lft«UIK2 



9 

=j>** h^CNT I ±<7?W*Bt3 b<7>¥©f£fBd $ 
|fc»K2±oW*«3 bco¥®ffiB£i5l3f— <t 5 
Jc»rt**i-Ct^ Q Z<n± oteW.£>&*ffii&h'tZ>tz&b 

? h ^— /UCNT 1 <7)i£^ r <7)^#£fcfi^;tx^±£ £ 
ixT ^5, WxitfiES r a* 1 OOn m*Ijg<h Lfc»£\ 
«<*R3 bOffSti, ^jx.(i'5 0nmMi:$n5o ^ 
w«t9**IWK3 bit, Wx.fi^v^'T'v (w) *W> 
e>#<9, WtliA7 3/^^^r^^ (W F 6 ) , 

•>7V^ (S i H4) ^5<tt/7k^^^ (H2) <D\^H 

(a i ) ^m^xh^\ 

[0 0 2 1 ] &^T\ ±IS^^3I3 bi:#iriyf/< 

±02g<*:jjii3 b±tc m^&^?>mijitztemit^?> 

K<n'Pt£< bi>-jj&^ttm#m (f&2WfM» 4£* 

y v^&*fcf±cvDfeic<to-cit«i-r^o ^ 

A, T/uSf 1 (ffl) p^lf;(i7^ ^ - 

y^y- J:^j:r/K = ^A IttS^ <b ft 

l l l >*f&ia>»^*) ^l^«i^ J t^5 fl w 

fWftS^JSSfi, M^^3 0 0nmMt'^5 a ^ 

limits* :sm<n'j> < t h-^^tsmi^mQ 
fr&m-r 6 * fc ttPB. it-*- ^ *> y rsifig , 

u~->a >Wt4*|fi]±S J: 5<c**w«ft 

[0022] fct*-c\ WHdlteiJciEtt^fiKfflcou^^ 
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/0 

lx. *zfrbam't&mfcm6* i**K5, wmh 

4, «3a, 3b^rx 7 fy/t5 0 ::tii, #J 

jffi-f 0 |g 1 ^yT'-Ctt* B»l;ttfBC I 3, C 1 2*5£Xf 
y^-^Cf (fctJxdfR I E ; Reactive Ion Etching) toll 

(Dx.yfs ?±f&®>&m»m 6 *3 £ 5 WflDX 

T-#S 0 W»:BI6*5j:a«£i»*Bl5WJ!niXM 
20 -Cte, ^y^>y^<ofrt)*m\t£^x^ft\z&<nmW 

314, ^^Sl3a, 3b^x 7 fym o ::t'lt 

IR4*5j:tJ«jlH*W3 a , 3 b<7)»?{i»^0QT\ 
2*7 L yZf\Z*$\<^X. AC7yfkfift* (SFe) <t 9 

30 X\ 7 7iW^$raitt)X-yfy/^6:i: 
tt*v\ W<7)i:9^x»yfy^i^, Mx.tf**# 
x (02) *5J:t>'^ •yi?i^r^tP^ P ^^?l^'^ r ^€rffl^fc 
7 9 7X*77'yyy^I^^x/N 1 {Cig-f * <t (C i «9 , 

i?* b '< * - > 7 is i t/±E«l««»IBlS: T y^>7 
^t5 0 rntciO, I5(:^fj: o\zm 1 ®IE^L 
1 Zmtfti-Z* m \ SiElftL 1 w«*3J:OC|»*B!|HIf4, 
^'Jx.{i*0. 2 mf£jg-C&£o r.^^^tc, ^l^IE^ 

^IftjttK 2 Jb<D¥ffi{£»<fc i 3 > ^ ^ 

ht-/UCNT l^(Cl^iA^Kfc^Ml3 b ^ mfc 

I3b Jitc^rtStufcr ^ ^ xi 0 i,^(7)^»fls^iEr&i 
^($914 t< *(*K4±tcjBfiSt*ix^:r/u ;x^ 

[ 0 0 2 3] 086*Jj:tfH7rt, *l6^#A**WLfcia 
50 5b6o d6C/TtJ:9(:, -?x/>5 0O£Ii(/)«I 



// 

5 1 (Cii, mx.l$ 0. 3 5 M mOOiE^^^ >^ ? h* — 

fflWifM53a-53c, £^{£81 5 3 d , 5 
3eW.«$nt^5, i|^l5 3a, 5 3 e tt\ fflx. 

5 3cit mz.&mit'?'* ymfrbttv* «5 3b 

5 m m, Ic^GOT*-^ hit£ 2 (^^= 7 0 0 nm) 

ICfi, 1 7 5 nmMt-fc5, £-Sf560^{b^* >- 

I(7)f $ ^Wt* n 7 5 n mMi f 5 i , ±WfflR5 
3 dOTi^«*K5 3 a -5 3 c ^EilftWff^ *f&I<^ 

jftSJK.fcS. wCOTttf), :W«5 3a-5 3c^x 
H7fC7^i-J: 3tc, £*fWBt 5 3 d <Z>{fl!J 

[0 0 2 4] :ti(:^LT, *nm<nBm i <c*jv*t 

NT 1 ^iaaSrUMB-fULfcw tie J: <9 , *l*Ji3l3 a , 3 
lW50flji«rxyf>m4LrL*}:i4<, W 

#5. **16co*jBi -Ctt, EiMNFCi^I 

3bC0x.yf/< 7 ^Il^M3a, 3b0>ffc**t* 
(CMP ; Chemical Mechanical Polishing) fc<£ 

[0 0 2 5 ] fc/cU ffllEUffi^fl^ffi 1 "CM\ 
fiSaS^>H*6<^fl^lffi2 com i 4 *rflH>T#j^-f 5o 

[0026] m^nm2) &&m<nmi&2iz&\ f *x 

[0 0 2 7 ] H8-H1 l ti, *^4M»|*«K60jMiBx 

(c, |ftl*K2lc*J^iw£ffi (r^J xMf&ffi) co— 
SfM'8£li£tt5 J: 9^¥®B&R^co=2>^ ? h*— /u 

(tl) cnt2 &wi$d.nmo>&m \ t mmicBf&'tz* 

$tltfc 9 , i*|;ttf 1 0 0 n mJ^T\ frf £ L < It 1 0 0 
nrn^T, ::t'(l Wttfl OOnmgfflt^nt^ 
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/2 

3alt =i>?? h* — /UCNT 2rt(C®*iiin, rt* 
o^>^ h^-^CNT 2 C0iE±G0igf£Jll3 a <7)±@ 
Mfta«2±<0W*J(l3 afiO±a5t«{£-Srt-5J:5^ 

i|M3a(7)I^(j: s h*-/UCNT2<7)I^ 
1 0 0 nmgft Lfc^, 3 
l OlOTf J:?(c, tfrfE«<*:Bl4, ffiE±i*fflK 5 *5 J: 

*I6, ±WftK5. #»«K4*JJ:VW*B!3 a £\ m 

20 mimmmh in, &gkm2±izmjg.ztizbbt> 

{C^^?? h^CNT 1 ±C05p®ffi«*s*feiftlR2± 
Tlrt{cffl*0ii*nfc9K*:JBl3 bt, W»Bt3b±fC» 

^^91 4 $ Hfc r ^ xi ^7 a ^(75£*ft:l» 5 

±m»m5±\cm&zixttw»m6b*GLx^ 
[0028] *nM<Dmm2<nmmx&mi*m4*:m< 

30 Ltfcfivs tftb*>, ±EBI9r-KWLfcXawa, 
EI I 2 9 (c n T/u^xi^a^co^^MIcoIE^i 

fife (^ b b b®^^^1^^vn^) Srrt±S-ar6«H6Sr*i-S 
S^^^>J»^^*5«f*:IK3 a±ic£#ft:|B5 £iE^ 

£W*K5*5j:VaH*:«;3 a Sr^y^V^Aa 

[0029] &nM<nmm2<nm&. buISHJ^(7) 
fl^Sil lclf<r«WB!3 b^ffii^, n>^h*-A. 
^0 C NT 2 WfStti^l#Lt 9»*^fe§ 9 

L % DRAM^, h>t-/U^fc{j:^^-/t-^ 

it^con >^ ^ h^ — /UCNT 2 ^^^Tid@L, 
«r l ocoi£« (JR I JIEtlL l ) i:^(:Mf6 Z 
ticj:^, ^ h*— /u-C^tBttSrTtfSwt^-C 1 

$bic 4 ^HJffi^ff^2t. TIE^J: 9(c»/j:5 
frl & ^^-T 5 x /u - * - yKC i&ffl -T 5 C t h X S 

50 [0 0 3 0] il 4(1 *HMi^^ffi2 $rigffl L 
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^Lti/^ 0 ::t'(i CM! S (Complementary Mi 
S) EI»«r*+-5*Wi*tta«rW^r5. ^^l tt, 

- 1 0 flcmSJS^tktgtfLSr'fi-rS p£!<7V>!/ a 
y (Si) ¥tt*d*e>tt*K ^coi® (c 
tt, fKfl^^^BSSR (SGI (Sha I low Groove Isolatio 
n) £fcttST I (Shallow Trench Isolation) ) 8# 

S (Local Oxidization of Si I icon) fet'Mltt)^ 

ffl£ftfcffit£ffl«l-tt, nMISQntiWpMISQ 

MK2 a-2 j *5«tt/«6»IK9 a -9 gtfilfeSfSttTI/* 
5 0 *fe»JBS2 a- 2 jit HfIta*fe»J«2 ilSWO»»*5 

IHEIL iisJ:0<JK2JHEiHtL 2t:a/fig 
nrv>-5. jRiSiElftL l tt, ^y^^^-z^CNT 

2[^(7)j|M3 a^iDtnMI SQn^il^pMI S 

t«*w«c*jttsnrv^s 0 m2/iia^L2tt, *yu- 

(7L) THll^^M3a^ICTlllE^ 
L 1 t««tt(C«JRSix-Cv>5 0 l2liEiL2{i, 1 
lJBEIftL l ilS]*w»«-*iJ:0s«iBS:*Lri^5a 1" 
l2JfI£l|L2tt, ftftR2 cli:»iSSix« 
fctfcjc^/u— /u (?L) TH l ±<7>¥ffiffi«j5S|6» 
12c ±o¥®ffiS£(5l£-HR-f£> J: 9 tc*/u— * — /u 
(TL) THli:tcai?>3&*Jxfc*»:Bl3at w W*IK3a 

Tv>6o £fc, »fc»££Jxfc^riS*/i — /u (TL) 
THIWPilt xr>^^ h* — KNT 2<DQEkb& 
KW(cf)SL<WfiKSn6o *3JIK»L3, 14/1IEI§ 
L 4*5it/»5jiI£l»L 5tt, -ISft4ra7/u^-7-> 
y&i;j:otM^t^a 0 i-ftt>*>, S3JBSESU- 
3, |g4)iiE»L 4*3<t^5JiSEi»L 5tt. ffiSIWP 
Sfl 5pffi«*ttwE«» l 2*5j:^coffi« 

2) w»w«wW^w»«t i 3a^ znm&mx 
(Cu) ^6/j:s***Bli 4 b tizzbx- 
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tt»t-5^^«i*]±fcttWj.ikT|-5«flB, ±*»:lBSi 4 <t 
x.tt*gft:^* y (TiN) , * (T a ) SfcttSE 

fb^v^^ (TaN) ^/j^^5 0 ^y^/Hi, £^<n#; 
setters 6 0 »k^^^tt. »»)R<!:^K#t4£5fiifr 

5^^it)lSi^o «<*:)» 1 3 attWBJRKPgib-F, 

WftBI-eWfiKL-Ctft^, */u-*-/u (?L) T 

/0 H2(DP^, (|L) TH 1 <7>P@J: 9 t> 

*#<»«$H5o SBl «i£j»L 1 *5j:tJ<35 2Jlfai»L 

2^w\mmmcommi <n&mmmb Lttav^. 
»i»iai»L i fr***w»«2oEi»wact 12 

l\, It 13, 4, 5IEIL3, L4, L5^ 
WfcEifcWia* LTfeftu\, i"**3*>, 13, 4, 5/1 
SS^L3, L4, L5£r, -HftWfc, W-CMPH<7) 
^y^f> (W) h'Tt, 7VU^ A*>P>/«c5iEj|* 
JitTWrtSJxfciEjlftWai: LTfcAv^L, Htzr ~T 

[oo3i] **ifi<z>»tt 2 -ett, »»E«rafiR^«< 

T/iia^ (li, L2) sr**J6«5jB(i2*fctt*nait 
is^^ffi i oo&mnmb u n«eikRi]n(^i£:< eikm 

joir^^/U— * — /HH 2COP@^^#^±^Id^ (L 

3, L4, L5) fr— jttMfcenwst irt^o 

. [0 0 3 2] (3U&OflgJK3) *jtJ(6W»a8 3tC*3V^-C 

tt, wmm&xxfKftiz&m&mmzigib&tf. ^^^> 

IttWtS, 0 1 8tt, r-^T/uy^^V&lC «t 

3 IH Ift JB* I 3 go ^ (ft ^ S ^5 Iff S 0 V 2b Z o 

[0 0 3 3] S-f, d 1 5 (C^-T J: 9 (C % ^x/n l CO ± 
®±{C, |gtfll9h, 2 k, 9 i, 2m, 9 j ^T^7i^ 

j tt, fflx.tt'Sffcv'y = ^m^^«b<c5o ^W2 k, 2 

mtt, Ruf£llft^ff$ffi 1 <7)|fe^:fll2 a <h[B] Ur-fe^o ^fe 
BH2k, 2m^Low-KTOiL^(t *<r>± 
U (CMP(cJ:o-CSff»Six-5«») (cfi$ft-> y =>-i8c 
A^ftSI6»IKfrKitrt,fi^. Eltttl 2i=i>^^ 
h ^-/u C N T l i liZt ^(clii I T t ^ „ [1 

i euiTn-fj: wifcnmcojtm2 b^i»<Dm»m 

(m l ^f^P) 1 3 a £<^/n 1 hny7/^ 
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cojtd, m*.&# ^fx'r V y?^£fz limit? > 
^/u*^6«6»*8 (»1«<W» 13b&CVDte 
^(:J;otW6o «l3a, 13b«if 

T U4, BfrlEHttco^ffi l -ClftWLfc^irtBlWcWflcBI 

i.3a, i 3 btcj: «9^tcs*^^nr^5 0 

WfMRl 3a, 1 3 b (4, ? ^-^CNT 

1 £riS£>&^, 3y^^^-/uCNTliWffifil 
^iattflti 2 0JSB±w5pffiffi«i:Ja*£— fti-SJ: pic 

M®:fc4£>*JiE®^*M£l 3 b ^«*ah,fcE«M* 1 2ri> 
M$il6 0 ^Wl 3 a, 13 b<nm£&. m*-&5 
0nmlffit'fc6 0 -tO>SL HI 1 7(Ctf-TJ: ? [C, £^ 
^ 1 ±lc£2gtt:Jig 1 4 *mmiTZ> Q $*#I14I1 e»i 

Ml3b, 1 3a^rCMP(Cj:Wit5 0 iniC«t 

5o .w(?5J:5ft*lll6w»lli3^j:ixtf. i«u 
f4HStMlcffill» l 2Wi:ii!)ia«tfJ:t^'C^^ 

[0 0 3 4] (Hj&£ 4) 4 fCfc^T 

14, TLcoH@?rmj|£^(7)^3 J: 0 fe/hS < Lfc^ 

[0 0 3 5] Hi 1 9 -Hi 2 2 J4, ^<a#«<*SE«0>8iit 

(4, WffiSIS^I83W3y^^ ^-/i/CNTKCft 
X.T, [H 1 9 [CTfk-tX o Iffif£1ilfca^ffi2 £|5l«ff> 

2 1 ocoIE^lc^LT^ ? h*- 
^CNT2^S»EfiLTfcS^„ 8c^"C\ H2 0 1C7J* 
tJ;9i:, i 3 a IrCVD&^aotiat 
6 0 h*-^CNT2lt «He*lf6^JI5!IB 2 <h 

ineitcwftiisi i 3 a fao-c^(:i^iA^nti>6 0 

m»m\ 3a(4, h*-^CNT2 
&iI«>i£3K 3y^n*-^CNT2i(/)?IfilS^ 
EJRflll 2co^®±co^®fiZ:gi:(i(£-S:-rQct 

ffi^cfc^jss^wffne i 3 a vmfrtitcsmw \ 2&m 

ric£n-5 u ^<jr\k. HI 2 l (c^-r 4 fittrfti 2f*i 
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M 

Mil 3 a £CMP(c4 «9fi}Fl^i-5Z«tr', 12 2(c^ 
-f 4 9 id, iB&tfH 2afcJ;t>'3y^^ h*-KNT 
2ftfc*I&^<7>fn IE1KL 1 «ri»*-i-5. dC04 9^ 

sgfHKi 4{4^m^i-iasft i 2<n^(ca«>a*!)rtfj:^ 

[0 0 3 6] ^HS£coff^^4 ^rilffi LfcCM I S 

H!<7)— #j£Hi 2 3Jc^-r 0 ::t-it *mm<nBm4<D 

&mmmK mimmmh 1 (cafflsn-cv^w^sw 

^SftT^So m2®ia^L 2fc < tU ? ^3/lia^L 3 
— «ttft* r -^>>' fete 4 5 IE 

3^2ftiELfc&l*«i§£ Ltfcft^, 4*5, 

(*L) TH2<7}qHf4, ^V^^ h^-/UCHT2W 

[0 0 3 7] *3H6ro»t84-ei4, n«EjHURRK^%< 
fE^M&O^ 9 h*-^CNT2(OPg^/hS^T 
JIIEiSI (Li) ****<o««4*ytf4TOE3lit<o»llB 

-^-yUTH2^PS^t^±IEa (L2, L3) 

r>x/> i WE«»KSft*JBimE*L ko«^ 
e>*-5*W#B!i 4*4, 3^^h*-KNT2rti: 
f4#SELttl\ iWH 4(4, h 

^CNT2^^ »»+^3i^l^b*IBl 

itt^ 0 z<r>tztb. mim&faL i&mRMx-mfSLL 

#4K.LhT*#5WC»«H4*S|Sl±L, ffi^ffli^E 

[0038] (ms^ff^^ 5 ) ^utt^^tt sjnwzmm 

it(4, 0 2 4C^tJ:9i;, SE«ft«l 2rtlc*5^r*f* 
113b t£*(WKi 4 t^BBtcWftJKi 3 c^(tb 
nr^5o. Mx.tf«(*:JKl 3a^^ft:^^> 

£ L, l 3 c mitf^f'i'lkfzt**: 

(nm&vmm?) k&Mzfa±£*£zzktfxzz> 0 z 
/t, mfcmi 3bt^>/^ry^t6:iia^ 

50 t)^/,, ^11 3a, 13c&, 
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[0 0 3 9] WL±s *&W%-lc£^Xte£tltz&W&m 

[0 0 4 0] Mx.tflOTEjtJIS^»lBfc*j^-Ctt, TJfIS 
9! L ^ tilclKS $ tt 6 t> <r> XI* ft < _LJf IBI^ic^ 
[0 0 4 1] VX±<DmWX*te£.k LT**W#fC 

cm i s@B^*+5*wffssitw«jajs»«cafflLfc 

<, #Jx.l;£DRAM (Dynamic Random Access Memor 
y) , SRAM (Static Random Access Memory) 

Kfi<h LTflJffl^tuSffiS^*^^ (LCD : Liqu 
id Crystal Display) flb<B¥W<KISRaKi£&ffl(;: 

[0 0 4 2] 

[3S91tf>«]*] «J:otFI/T^5F^H, iX 
[0 0 4 3] -Ttt^*>, »l»Wc7L«:*S!ci-SXa, fu 

2*SSr*-r5^»*W[«:*i«i-5XS, ftuiSIS 1 

»fiS-r«XSS:#-*-6^i:JCJ:9, » 1 W*JB!o|»*X 
iMIK-e«f5we, *W*SSBo3KiftxaSrl«»fl:-r 

[HB<oB*4HW] 

xa+lc*JJt5*«WfBB|-e*>5o 
[12] 2] B i.i:«< #»*Klw»»XS c f 

[113] H2tc«<*w*KBw»ittxa+we«»faD 

[0 4] 0 3ICg£< ##*i!SBw«i»xa e l : ><oKfflJ|Brffi 

[@5 ] m*\cwc< ***»B^>Kaxa*coe«»fffi 
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/<* 

0T'£>£ O 

[0 6] *«W#^*WLfciE««iS*lt«<oyi:«>tc^ 
[0 7] 16«< ^*(*3£H^S&igxa*<7>?^<7> 

[0 8] *«Woteo||j*w*ttrfc5#j»*S6BoK 
aEXa*(Ci3Jt5B»»rffiH"C«>S 8 

[0 9] 0 8lc«t<^W(*:SfifiwKiSxa+Wi!tt»rffi 
0T-£>5o 

70 [0 l 0 ] 0 9 fcSS< H^ffffSSB^Hiftxa^coetlsVr 

[0 1 1 1 0 1 o \zm< ¥WfMSR*>«»xa*<&«« 
[012] *&m<n£ioici&<nnM<oteffix-foz¥m# 

SgB^S4itxa*tCi3JtS»ffli»f®0T-*>5o 
[0 l 3 ] 0 l 2 IOft< ^WttSSB^Kitxa^^SR 

[014] *«W<Oft<0*jK<0»«-C*>S^i»»:iBBO 

aaigxa*<7>K»wfffi0r-*>So 

20 [015] e>tCtt<Oj|*(Z>»tt-e*5*W»: 
$6fi^Stigxa*^S«l5»fffi0-C*>5 o 
[ii6]§i5(:l< #**3SB«>«iSxa*^g|(fi5 

[0 l 7 ] 0 l 6 tejffi< ^ftSfiB^SiiSxa^^Bffl 

[0 1 s ] 0 1 7 tc^< *wflsasfi^»i&xs^ ^sffl 

[019] *%W<^«l^*»w^<BT*fe5*«(*SiSB^ 
MiSxa+oK«l0rflSia"C*>5 Q 
50 [0 2 o ] 0 i 9 \cWi< ^WftftfiwlHaxa^^M 

[021] 02 0 (c^< ***S6H(D«!iSxa*<75Sa 

[0 2 2 ] 0 2 1 \cm< ¥«*SSRwSaitXS*<75gSl5 

[02 3] *«WWffllWj|l(iro»|«^fc6^*»:»BW 
«atxa*^Bffl5ISrffi0-e£>5 o 
[02 4] *5gW^S 6«-<ft^S8«W»«S-e*5*#ff 

^^co^itxa c r , coM^iff®0'e^5o 

2 mmu 

2a-2k, 2 m *£*£flg 

3 a m»im m \ m»m 

3 b m#m (»i vkr) 

4 Vftflg (jR2«ft:lK) 

5 ±<*WK 

6 ift|*IK 

7 7t hl/^^h/^-y 
50 8 tfffltSB 
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9 a - 9 j t&MMk 

io, ii ^mibmm 
i 2 Emm 

i3a, i3b, i3c mmn (m \ mttm) 
i 4 izmttm 

5 0 
5 1 

5 2 V h*— 

5 3 a — 5 3 c 
5 3d 

5 3 e «ftIBt 

CNT1, CNT2 ^ s s9 9 h* — yu- (?L) 



/0 
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T H 1 x/u— (+L) 
TH2 .xyu— * — yu 
LI mi 

L2 £2JB£& 

L3 lg3JfiaS 
L 4 ^4^IES 

L5 ms/isaig 

NWL n^i^^yu 
PWL pig^ac/V 
Q p pf^^/Ul^M I S 
Q n n ^-f^yU^COM I S 



F ET 
F ET 



1] 



[(H2] 




CNTI 



[05] 

m 5 




r CNT1 



CNTI :3>^hifr-;W?L) 

3a,3b:#^BSI(mi«^ia) 
4:W*0l(ft2W*n) 
5 : £##JH 



[H13] 
^ 3 











\ \ 








/// 


YY; 









CNTI 




| 












\ 









r CNTI 







/Y//Y, 
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(13) 



ftffl 2 0 0 3-28 



[117] 



[Hi 9 ] 

m 19 



12 CNT2 



[120] 

m 20 



12 CNT2 




CNT2 




PWL 3 NWL 
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F 4M104 AA01 BB02 BB14 B817 B818 

BB26 BB30 BB32 BB36 BB37 

CC01 D008 DDI 5 DDI 6 DDI 7 

DD19 DD20 DD37 DD43 DD52 

DD53 DD65 DD66 DD75 EE08 

EE12 FF17 FF18 FF22 GG16 

HH09 HH14 HH15 HH20 

5F033 HH08 HH09 HH1 1 HH18 HH19 

HH21 HH23 HH29 HH32 HH33 

JJ01 JJ08 JJ09 JJ11 JJ18 

JJ19 JJ21 JJ23 JJ29 JJ32 

JJ33 KK01 KK08 KK09 KK11 

KK18 KK19 KK21 KK23 KK29 

KK32 KK33 LL07 MM02 MM05 

MM12 MM13 NN06 NN07 PP06 

PP15 PP27 PP28 PP33 QQ03 

QQ08 QQ09 QG10 QQ11 QG16 

QQ21 QG31 QG37 QG48 RR01 

RR04 RR06 RR09 RR11 RR25 

RR29 SS1 1 TT02 TT04 VV16 

XX03 XX04 XX05 XX06 XX09 

XXI 0 XXI 3 XXI 4 XX24 XX27 
XX28 XX33 XX34 

5F048 AA09 AB01 AC03 BA01 BE03 

BF01 BF02 BF07 BF12 BF16 
BG12 BG14 
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